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COMTOITONS OF CFG AND SAPONIN ADJUVANTS AMD 
METHODS TtiaiOF 

HHUPf- TBI- INU-NnUN' 

ih<- {.'ttis-ont irneutiou ^ thv hHii oi .m^uuo j^huVduK at J va^ 
Iho oipipi^!tjiR\s t>* m\<*ou>>i* stimulate 'mnuifi^ otn^Vf ctil svudnkH 
tmtttutfwtv, tfiid cannot: antsbodv pmdi^JKHi 

cvttMC* K ill*' ^il> o* tHr ^mth Amonosn tr*v i^Ui ! U<ii ^f^irt'KS \l\>hn^ 
Attwinji The 2^ swi|Viun polk* vvhuh wen s^w-aHe l\w ino^ ptcdb'saiur.t 
putificd ^pomr? havo kvp ^ ^ 7 *> ^ vK^: 

{a rst bLil)^Jtitu s 'v !>tmtiod bv \arwu^ ssu^lu^- u\1uitt^ lu^th picture lujuid 
fhA«n«shi^Aphs f'HFR "I saw pt^vtiv hqui-d c^rcvU<>£r<jph\ and 
hvi1rwph>L- inorantivi' i hrom.tfograp sv> ^ HR IC i Thr vuh^tisu^lh pure 
bjp^nti- !?,no Kx» ;o^nJ U 1 t\ muhil \^ imnui^t Adjuvdrss lur t ^ksru 

f Lpl, i issnudcwl'do r «* I'tih^h? i*smm\^' oumea or mom h«5 

>o to i.nTCLM l Li? nux.lh\ ^stu-J Co» < if >t ^ u Jmuikt Ji 

truH'>>p Hitge- <sui i^'iK" , ti--u li4U Ibat ^asx p'o^m.^ ^\er^J <. violent' * isvlnd.^^ 
Ihc T Mjm I fTh V) cytokine Inlerleukin flL") 12. (Carsoa ei Exp.. 
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U«i ^. 11*- ♦. hs'\ id . n 

L3 >M H "Ul .S'l.l'UliH. \lHl f ll / 1 >' Mi- < 1^ * 

u^t.v j a n Ha kt ^ ir^o ■> ji fin* v i cm mi ivui > 

p\ 1 Kll<\><TiH > It" I Of* J U iLMvllhUF^ I. Mpi»tw If in 
I k N lvlt" a l^lli ► , ^1^ tl^ ML* f\ . k. ^IK. V S ' 1 < i, t j H h » 

o* * < so uh ^ ..'tr- kkro »r*r* 1 lx s ft n I \ r k t th t «^ i k 

,p< ^ ^ 1 i a i p \ s t d tu>^ 4> \ i\ n ^ h~p>. 

~ .MM H \ Otilil '\\ l \ K >X 

^ i v rn iu< "i t i" mi l\» fc mhl a v ^ k t -u * - n» ^ ~o 

lJj^ th * t- , on <-<st H nln b urrft - ih iui < < * ,* v -u 

o ol ^ mi, k.ii k \ o>i ^ > 114 1 ^ o ! rr et l \ 1 \ ? \ T a u . kst H< 

nuii'v ni^uno o f llKT V Li\,t } ^k> 1 \i - Ki & , nu _< ( i^s^^ 

T,, ^t' * kH it< K^*ol^ i u (ruikdu u i'i^>^Kt K 
is < > <-u r i v v , il ^, ni JtMUue v m^i j \ si ,v 

u v ,1 , a e* , i , 1^1 - p* r <1 o nt 1 . ,h 



;ht Kc!it]\.- s vO^it-ot.iNtm arus t 4 ? iTFmt,;ru aJ*uom oimro^i 0,1*. ^ur 

oth^r embod.mn**^ otscmvi.! 'VreHi 

l>l A. KH' I K \ >. \ I H ( _ 1 l^LRii 

^uWcuciH^ sit.' Of ti-m 

in-;osTv provide i ^arh show ;n» k u- ^r\iro nun* ^ . ^Mn>t 
'mmiLV itsii)^,' \\ *>- >if'<i v. p* i -^l^tMificiiX^ttiU- *t>s *; wv'wiKX! ^ 

I t^uu v^^- , U r i?n|ih ot ^HwtiuLO a ■■uiwk pjtMiuhoi, 
pa .uh no .is^ihosh M,tv$nws n-iM ( i- k 1 rrar at^ nthseavr* t> : 

l\sit v 4 sno \> a i\v j!tii{.t;i mor*- sps kUK h r ps^u v^vcsl 

?\fv U polwuo*v*; wsth v^nom-v to*-; uLauor-s <sno hn ^orrhm^ion*, M 
\*r--l\ „u"u1 ( pi Mtli;omii\ v^Ut i;i liunj-i sora ^oKvtt'^ 2; J<r,s .\\W< h?A 

U 1 ' ' " * f " 1 C ^' J. . t 1 . 1 t ^ s <- NN v H ^Vl 1U v\ i 

l\po 1 J poks.Kv^ru^ v^rh *V \.truiu- f ><*si j.^tw^s .nut it sr , ( .t>^v ,i{ 

OS ^ !i,Kt C,\, <\ ^Otl, , AC- l ^ l'io,^> tKS ^uUn ' uo\ - t ^ JJ:sl 

Tvp» U |viwn*\3rtii<' v%5th v mious tot aVikM^t- or i ouU-;nj;^u^> ci 

sin rnMLs/,3tiosi Oi\*>n on ( hv ^ 

I li^uii " ^\t;~ .i h U txr<iph ot 1^ ;i U^ 1 n ^wui- t^i \*u v. M 

1\ |.v M p >hs,u lio;uSt v.!^ lis*- i^iiivus Ktrj-L4.>,^u t N vIshs or . o^hMnKm 1 * o; 

:^jih3^a« or, gsv^n .> ,i.j\s ^t'o? tir-t ir^n^/.itsot, 



4, 

lu«t» hiw'i^ H ^ \s\ o l*H HH< ^*.t. v \ vVv»,l\.vX^l 

s> : r . k^omkkKo «dt « nous, s. ,,,». i,K I Un »tUT u 

mi' <itlO "s u.T'ttlti lis i <m t tvi 

H to' u M»uk ^«ro,v wi,h on-, t i~o » lVt n ij-nt^visu 

n \ [< ol,^ WU '» ! nd ti niLM |i,koMd\s t t ivnnt 

l»m j. ki i\ % ( oU a o n ' vs. o s^.|» u n o Vx . t noU"%. nlu t 
m i^m >■ <m\o >o^«l n i ■* n<\ K i ,j U i \ ti iv 1 *\ ? ^ t 
um miM^ too s paii t |'i i m. ^ i ^ u u i t o «. l; . j mi a>A J\ 

mck u >l-o \. -p a ^ bi0 i^u *J % ^vo t > k\ \h 

► K 5 av- uno* x t s enui i m k > * t t twm \ s Oi 

- > i i MO l < 0 *''> o'.tiN ' '>K «. r < 1 j^i I 

^ - 1 rt p<u Kv. varo 5 ^rihdp'ui p>j r^ioiH ^ ~h c* *n 
1 1 » V 1 ^ v' il ^ ifiiv >i hi* un i> h% *\ s ,J * otr * i mi h tir v \ 

t f i> I S&U ,s -t \0 M "7 ^( x il j ,1V , i^f. x t nits di x II 
] " l1 ^ i U V I HvS I U Hi < 10,* CT\S ^ U 

V, «vnn *i **« f| i L ^ l \ 0 l tt 1 th v. t* t * ► o 

VX X ^ ^ ''In V d\,> 'I XrtU! '^U I ( |, t ^ I v * UO « SIK 

^ 'o* st ^ arvnti v n\ it mU ^'r^ns v.hm «■ v 



Cv 4 s ti 1 *u uin i' «i it * i t v t t \ \ i t ! t 

B i H , >n b 1 nnu\ ri| s i !' s u [\ h >i i ■, \ < u 

im muk *Mh * o*^* a S \ r'<. »u* t v\ ^ t t 

h*u i v k s n I l^V ir n* ■> \ m t tn m 
Vn ii 5 v 1 k 1 vo i ni 4^ mr^v n i s "\1 j 

L 1 1 k I .-M 1 111 > I s - * k. * U iro tit f n y i n t T]^ 

t > \ t * * p< \ fiv » i « n * s un ^ T m{ m i K t, 

T v \ \ r i TMkJ I I kll\ I ^ t i U 1 v 1 i I t ( 

I *tt n i u.m tuJl i L *i. MM <> 

^t* ^ v t *H\f-i\ i* i i L t J<. I , i o ~> r ni> v j u » tn> 

Mih ^ i \ U i * l ^ \ i »- hL ^ , n 

< ~ I 1 « M t V^-lU >\ \ ilM I f s| i l(\ t t. U O I*. 

( f l I / *Oll -1l 1 I * i, ^ k l V vs A M 1 d X ,H l,*! 

*i -i-i 5i ti* <_ f ^ >l U t Mi <. sjmt - oi U ^ v. r u i. v. H i i i a* 

< mvU nt t tlu u^I^l i« '1* m jn k it, i it v t * i 
i) o *k ivt a 1*rn in > 1 (v *| 

^ M i* mi^ n ti ^ t ^ \ n nK» v > _ v i ! v^- ' \ 
1 i ji.i. K i £ s i U 1 \v mi 

* t v 0(H x -m J X n 1 ] fc, t * i\ , K « n 

t ^ > 1. U \^ ±^ 1 ^ U [MM 1 ' t > in. t U! tO- 

^ 1 *J 1 *-<3 \ 1 \ v i ? 1 tit i * > i t i *s ti ii iri t 

i Ik. ath f n* r vsui 

V I t h in rii K il , ^ iT- t { t f ti ii t u i x v ^ x r nx l 



f^t * v si ni k inM.in, mm n i m t tSt i 
] MM ' i io I <. ^ i * nn ri i m i ' i Ui >i 
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r ( t nv t J ss. u v a \ tv 

*k HI rtn H t\ t TUa-N a km "N^Mlut 1 \ vpu^.'r r 
touppin > wmij \ *v*\ i i„ iu 1, tK ^ ^ m e t« t^t* 

I It i .^Kntul \ sm' m n s si i . j v [ \ k iiK \ ^t' mu-LV 
T <a 1 1, i \ -.ml thv <■ u i» r U i; hi I v \,. i* 

■ "Hi^M ( t A ,. ti 1 -.lb *i Tic n N i ^hl % jJi^llM it i^p<M ! h t J 
Li >. x> k i \ f> t r <, W" n vs. vtj <t*j j v h t *k In * tk i > I l\ 

i oh j t> n i rt a ilr p ir io-i- m 1 >\ ^vhm HomC^'i!^ nf 
T ! t o t rc lu ov s aim ^ o$ ^>>nuJ m*icv >^rrp*'s % \ M k t u f , jx 

< iVCSt fh\ I tOv t ,. C dmiJtOido /II i> <- ( U 15 yl' u 'itltK' Uuj Kvll 
<-ftO. 1 O Jv U k 1 W\VL Wk 1 lu 1 Uo ( s{ It )Vf\ 

ox s mudu^ tT u <r»Ks >i> \m h il ^ ( „nt' n i \hk> \ p< 

J M.m>t'k'\M . > sf^i 1 Vv] v 1 L O ^r* >. oa| M^tllt 

t-t U *« U ^ X s - it 1*^ 1 I <■ ^ lh L 

mo - u , i rt i* 7i Iumi., \K >,iiul< Uji.n i[M n i \ \ < n 

v-^oui-iiv.*. i ^ t ■> t<i' \( :i t ,tiTv k . l \\\H h !• on > i * 

-hwkvi o*- ^ h r * *\ \* r X p f t i v thvM U r> " oi u s n 

t) ill ] rr l - t ' n i x 1 ti s t i \j m K s vi\ 

t I'l mi.ti -i „ s ( t ilk* wh h o \in ti\, ao'rhn n>*- L 

tsSfTU t ^\ ( t^.t^ ^ \\ M < 1 t ->t >U*. f "^v MS. ^r 'X O ^ iti^t 

\h< k X s HMixrv " r n ni th> ^ i ^ ^ to^u < 
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tin k o »dtn no hi ^ itmJ l\ a- "> t. k. p i mj ns>» -o 

PN/ k,*nt inm^ u< ^uthxhhd * pi> tn{,>, tv- it <■ Os* (r 

vi w l 3 t ^ th rti*^, ^v^i he. . u d o \ , t%>\^ s'rmJ^w o-t vm?1 

^ pos ^< !«\<i\ ^ >, ^ - ifVL , , >>, ? * h < ^ p a < Nt 

k_uv ,K\ « ,t i 'u^.if >>> l\ ^"t. ki ^ ^ 1 4 

^ ^ . k> \ id as J a i* ti^ nqkt > v ,t « * pi, tr\t s <m ^ k 

Hi -,M 1-1 TilSNnJ tO V t«' f IT I k>l lh! i~n v n »ti -^hu'tl* \ 

i n a,tni>stj <i m * »x 4 S in am o .-u h ^. ^ Lfu > h J t v « , m Hi 
^ i'i *x i osf tlo jrt. h 3» t &\ < ^ hkp ^o 1 rk sparse. W ^ UJ 

. l-t^ > , ^ ,«no „n i tav, I L i >v i UiK <\>LOO Hill ! m so *h t 
v u>. hovkiti \* i* \ Vm i - k< ^ j', t t t_LsH F (.J — 

*he i n .rut t r lu^kx v. o< oor ux ^ it ^ < iuhto> *n iy K> 
» Ifc i"k<U \ r* ai it u t «m b r ol ^.in v n ,n t t) * t m 

k Li»o ^ (>* k , ; c ^i ► o ^kTKais Liv >Hil >H" K v t th 

-1 to 1o Mht t i ... d or ^ ud Jt r» i> ^ • kN>lu\ * . -v* i 

(. i ^ol >t^t uoa k l u v. v.ol ^ ► t i-m t u ^ \ m t «»^ 

ut.*. ^ sdv t x \ wiu J t ^ k'i^i' r» [ n ^ ,\1 L -k in mJ i , v v k 

Kdv t 4 r k lovls v <\l i. ^ n p tlx , k i s „> - * ^ho^iKt « \ j 

^ iiu t>fi«*r^ u It p\jNt o > *"h toMhiiVt'. 
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Ol^onudwfcsdes wit.h thesd JmLiRt 1 * can \x- prepatvd a-rcordis^ h\ known 
methods iQwdchiki Ctan. Rcr ^:543 n^O); UhJrnann er ai , OKm Rrv. 
«tt*>4 f!990j r <md Awr*w.»l. <?i ah, Tjvmfc Huitxhn,)! 10 ( 1^2},. 

The k s mi "ionnum ddlus-anl" a> besem retvr>. u> csmpo-uniiA which, 
who^ ^dmmHtes\>d to .in lodiVKh^s or ti\sM r}fn\ snnv<Kr the uwime 
ri'.^^-o tv> aiit^ri ;ix Uv mduutu^ <n tor ^ 4om to win, h ;k- ,u«»^n is 
3<im3n^t<mii- PretVrabJy. such individuals nvm-mab, and more preferably 
the mamnuU* hum^r^., hmvovcr, the invention is not i-^ndt-d ro be 
* m^iy <\m ;m:nr d v^u^h rtuv e .jvrvrtv rh** r^n^hr M ^tnxtr ->± t v 
\ ! <ii.csm \ i si- th<? mv-t.rdiiin wsthifs lUv ^upe of .iiumah which mav tv fitted 
arcordsng u the dasrmjd iin-ention. ^mso ^n^gs.-r^ are weekly irmmmDgcmc 
wht/n nd m >ms If rvc* ?doni.- r is . nidsjcsng no or wenk >n>bbody r.dt^ ix'St- 
^nrdiiHvd immu?K> re^ns^r. As> ist^r uj<*> adjuvant m^v i'^H>snc-: di^ irn;Tmiv 
*osp>o- > ot ttx. mdiXhhuA b\ t^i^ixg jsitsbudv utjr- and, t>r ^ l-medwt**\. 
immmtstv. The adjuvant effect may al^e lower tlv fJos^ the ^nu^oo e^Vi-tn^ 
to achieve are irnsxii^o response m the tndividu.il. 

To 3 V- ^(wt i < f rrinu t if wiK i't}.x^ turn 

compriMrsg a vipoma adjuvant and m fmmmwstimijUtoj'v ougopudeotidr 
may lx- .-Klmmmeired Mdk preferably', oinrh iBmmne fidan ^l composition 
m;\v mc?e:;i^ thtf immune iespom-.*: to an ;ir-Up-%K m an isidiviLlu^ t .>- k > k>st 

is <$ ^pm^n from (Jijj&frV MyC'thtri-.i Mohns Vlorc p^.^^-r^bly.. th« Sfs^nut 
adiwvatxl is a jwh.iHy pu^- sir ^abM^Liti^Mv pisn.- ^.^p>??5u \j<un Outilyd 

QS-17, QS-1*. .-$rd/or QS-OI rtui\ ^wnpruve other sapcmuK [ ! rere^b!v„ th^ 
jsisb&UM'stiAiH- pure sapn-iiu^ adsuv^M^ O^ ", Q^-IT. t"i<d>. or Mr^i 
}U^tt'lA s <»\ W S'd's ir* , h " £ 1!V i Us^.j «•> g- . v'^tiH* u \ x 
immure adjuvai^ mwpoMtii^n stuiv ^n^pr-i-' more J-haxt or:c ^jb^ar^tiaUv Pun.- 
Mptmin adfisvanf w^l', the sr.^rm.isK^un-HiLs^rs oli^.^vui-k'ntidr. In n further 
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s < 1 i j ju\ i t or U <^ up i] o> j It um )i ui 
*f i »■ \i i i * fr . lvil ik\1 r i« -> >r U * u 

"MioS t * li ^ i * l ^ ^ k< J > , t j H ^ 

i \ lH**m*u I it. t ! t nMn m^o h_1 n muu «■ h\ t lit 

!^-n N * r ^ «. f i |\ t n n V x or* 

* it * V 1 x 5 C 1 l Uo* i I (. n i TH { i ^ i | t Hi) 

*n» inn • * i j < <. u \ i tUi< t Ml s ( tnt 

i f * th , t *U 1 \ k t 1 t t i li\ u -\ \ «■ 

( * *t c j i x l n I tiii. {\ > t >tn nih I It i 
i -lim^ u t iiw u ti L u* k ii s i c i u u u * i t \ 

^ ifA < * it ^ iu lit •> t *r i oJ «, tii "* n n "< h < t 

0 t. }> h ro ^ i i *m n j«l ^ k i i t 1 1 1 r m ^ m> I iti r\ 

01 m i )'ivt i K u It isr i\ i i u * t < iriKkm^ p \ 

^ ^ M i * t u \ u i *i *i i ~ s N * t 1 Ui Hi 
nki it \ 1 ttt h <\ tiv mlf i 1 s -i t i t K i r i n oi 

^\P>1 i , > i \ i, thin 1 f > ■* l 1 { i L, i , r > \ 
il rt it tl I ^ \ R k i t U '1 h K k l \ 4 k 

^ ^ ^ > i \ ' t u u * to jn^o n n n. - 

1 m i t e-^ tn u t *^ n p i\ do * s u ^ v*ha 

' *. n ^ i Ji 1 1* i i i i K u i * n r \ <. n e 

i i 1 i \ i it i *■ ip i t \ x i v l •» i ^ i 

no\ l it n n ii i ^ h <■ L i ] <. ^ n -s i ^ * 

^"i Ji f n . i vlo i Vt i < t. i 1 ( U s» r i>n i 

i If ifc n I x >l t s ul nil u <■ t i 

i I pi i i t. t*x nri v t 

* 0 l i i n u l it M n s t t s>ju i ( u 

* i n > t *t > v i n k. ko k 1 \ t nl h [ '( writ 
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sutelapMaJly put® mpomn adjuvant is In & further preferred 

xHtju\.n/il or 15 fsvirtiuo shonv r<bt ti^M^ m^i, 3 auik 1 Vjtyj ^n'^acii Mokm 

*i ka^u^R nt t^vP -k ^>-M I ana <JS anvl wh*re*ri the 

^5iit\Mt»m*nt of tho ]Mt,'§hio*d tl^ ssiiti^ysn* .UiUukuo<\ i-iu^mue ivkSi A^fipnsj^ 
\t kMsl out 1 mm esh^L-kv CpC dum>- Ititluh- Ih- i. \-\* mi>hf ^ pfVkusHs >t 
n*»no>moi o * muhimi t ArvotTr p'ou^oo t nKidnvnl ot tlu* rrwthcJ 
uvkiiV-- tho % r* , nxwti? > s p^s. 05 I ho si\|u^fKu W j> \<\-\>> th^t po^oiir- it 
t*\A wv-j"f K-t- . ssntS- orroodsment <b ^ uco^J i< th* ;tirsht< < k hero ;i 
> rrrr-,aiObti~vbi H 30 a -Jtv >di> <. ^ xi$tn^ »t o.^t o< l li- tk'IuK u« < 
ihnui lu'itxti .'sr-H vditf'JF, forth rru*>to tl>- ^li'Vsj^liiiu^n^n ^ligm-Mdoouilt- 
auu Iv^-h^n^h mixim^: 50 sUsiuhA tlic ols^uJooiuU a£< ssv^ 
^tiJo4t?iiOi3^ tsuti n t k>- His' sftu^:fu .-ibon nutv <vmphse at h\iv osv 
p>hosph<*rnthHM^m<>dmed ^uoo-oMr- KtrPvr mo*Kvf r*:u K- diukkc 
m to tHt i.m"miU^tmK:huoi\ .tiH'd* [u\iiij> at ;<mm oot 

i.;s t ?ut;lh^Lili.ii 5. sA> .ntHK.ootiao- eomrn-m^ 4 Cpk/. mots; I jv:;t£ Ht< sotmuUs 

vUvrvu>\ jp .vliYs.,.'ii\ s^.^niiic- or trunu^o, ,srvl ^ ^ cvtoM^o fhv?ni\*- ot 
.i04 i rmh In m^[h< 1 ymu ^ic<\ *v< *\od t> v o 1 I viiijov) CKx su^u '- 
I'.KUAU. v a 1 A f o- Tx 5 'A K, , Hi L k, t m 

pri^iir:;iv; . j5 SE^m^t- u-sp<HiM. A s^o ,; v >. oa:si| osjs»i^ 0 curti,*^ n- rk^ 

oonhn.nion ot ^apojn^ ^nci inn** t^'^s ^h^mj.-Yvili^- ^ ;ho r^'^nf 

r*opoi^ot> v--\ A*Y:$^i\ ¥viviH<\\ iK- % .sc^h- ^iKSjx^Ks^ji -isn^iLno.- 
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anagert 

IS \ i 1 1 i 0*1pj\llji Of 111 Vi t Ml t \ U U k.t Oi.)Ov, 

>Rk»Uktk t 'I s, i 1 I tU '% NtK n U>\ I K \\ i 1h j 

dmro * \rl< 1 ^ri" -n ov ov* n i i p * ?■ « u \ v 1 r i n i i j } 
s\a< l £^)<- \l i<. ^ V t i t suds t> ^ *[>i^ttik <' u i na-tt i t 
'UHii'u eok\hd n t hi h oo \ »i t n 1 1 w ^tu of 

t,oi< i nu ' tu i i 1 \ 1 - -t\ x x t| s ! o ^ hj\ j * u i ^ i f n u " 

>s i-dii v< v i .UiLlO » t * i| n I L^ivJ t OpM it. lo-i 

i-itMLvi^ *i nnK\^ Uli v Ik> i hlu ill kin u o ft ib un u t_ 
v \ * ] s < lui < t ,.na not v n re ^ \ *r un m t ul > 

TLStvui «nn on*, di ^ t t «- na" % s > v ou 1 \ iMns t tv I .i 
-\mr t ^ I'i't <r,d^t*d U uhi W o u rd *toi t ^ l v, *i 

Aixlu 'X ihi T^lir HUVvll t s,U,|lt < I t\ \ 1 ^ *l t f UO^ th It AT 

< rt \ n >t ^ Ui|«-\u n =*n uV\ \ ^ t^d V thro ri i nn of 

U t> u \>t «_u' t *d l.'\ Hi* Ul 

f vO hu t ' lk.n ! £ ti - to-- * k f \ltrh.k.i5 ^UN tV «i x 1M 

< k i ^ Oil iuhw ~*\ < 1 i k'sv n v \ n -t mil i i u*. ^ 
* i-i. 'i.uKi.1 a \ i . t h „ i n r, ■.,*.!«. t ii \>n HA t HI* _ t { 

v o hv}.'*^ > u hou u! n hi* ^ -v v,i-> lt < 

d -i ti e * K it i^i t^M ),t j t'\n j\ o u<. i ,11*1711 sin h 

o ! i' o« xi od ii i m ^ ni\ ,u it,, \b a «h ^ ti 

Ki> ! naMi \ i mi il h * n o- u ih^ Tt^v f ( n *. ^ t 
^rrud ion ^ >f i i ,v th >i < nsn k i I > f i > i 

Oi 1 H t't \i' t ik l\ ma s 'l i k ,i< ii^ 

ii i ^\ n ? thir , pa s n v\i is onu ^ es \ . i 
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*.[ *U ni^ tvnu iv-i? J «\< * * \j > ! }, ( v 

l» |^ *1 v ml i ins oxli i mr k ksHiu fu* xr 

' 'tis - t * » i« > iih' vhUv i ) l t k r ^ ^ n & I r»K r)M 
*' r tt R -n u\i .1 \ ji .mm ^" > M n -i t , 

'I l ^ *US IM ^ \ 4.t"ll t M ur » u „ b % ill ^ t 1 j. u 

vtvu i >tiin i> tr in ^nMo >i i u ij J,. ^ i» 

w i M HtlMUt ^ (tl llu. f *l i Lv K> t vR I V<* b <-^ 

Ik s.t * mrt | >, n i u i o ^ >* V s ^ ^ ^ \ ^ K _ \ i ^ O 2 \ 
<nRvh thk i ul ^ n i tn Ki,\n!iTn i \ nr 1 i^ M ( \i 
i» i < u i ' t ■> m I jiit.! ul^ i 1 1 iv * i • ui u \ k pi i n thk 
KUi* o n ii o P ill >s i u * >c > s.>k vttl | t u 

l el ij utts u^ <t v T1rT fh\hr> niunt * \ » Uv * p*. 
' a 1 f ^ t'tMk i ^ i w ir i i ir I* n i ^ n* 1 k p U K * y 

i I' s hj I il ♦ l p i oil i i • ih' tn t ^ i u i ' i Is*. 

I rtn* * n LR ' s 3 v m i * to Rt k iK\( r> nt f !lx l ^ x r ^ 
"*! iriKd ht i i "I kv*i Ui tb u l no ti i Vo \ til so u >biu 

OU PI- 1 . *l i \ > Oi K i \ *U v 1 f I. Silk k I 1 1 i } ( v 1 

^tUfk-'on V ti j. i i.l ! t n hi i^i Mki%i>i^« ,k.^M tin 

i noci Lk' v th U is* i t t ^ Mtnn i ti o ji M u i v } krt ^ r 

tit* n ntiM u toi < n nt » In u _ tt k M t u u *\ Mt R < 

n kK^U ^ < k M k v a m\> k > \ us s l t *jt u " u 

t u r \ vv>\ h run k t i * nu i m t k -.t u v 

p;,N i k s< i i l in » ^ , i t \ k u 



Lint l < k» k , 3fi i (u 



^ * v 1^ n tk I tk lit v i ,ii . v v i u; k.»h > x i \ -n 



wowmtm 



fctws&mim 
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A kutsm uiNpj^l ss^cs^i^^cn^H^p.ioM. - j memui is; smnubiu^ 

srrrmwuv to ^ ^ vmhgon n an mds\ icj.i, o^tni r^jrj .kinmi]*-i l <trn>; ,su otk'. U\v 
amount <y .) ^o>"ie^" aiTn^o- ^rsott o mptsvm; v> Aiiti^-k ^ pai*;*!;*, p*jro o* 

on^suaokvtkit I'tv rtvlKul ^-*> ^nDodbo ,i \ acasie uo;np»**itk>n ,orrpnhm$; 
mon man <>£\o p^ita^U pnr<- j.nh'i'^r.tuUh pur > eap i*m^. (idim.it'i Aii 
in>it>uousu5Uisl,iu^*. aJ^L^ui loos* 10 i a« .iMi^ou. I'rvtor^lv shMwU^U 
ptssv *v{\uuk oJsuws i* o^mpnou* kj;*- T t£i*i7 ij^- 1 ^ a?v: os i>*> j; ^ 5i . s $n>n 

, rrp m k> Y 1 * ^ - i 1 v ^ N s o <t\l v >.iou v*i M 
>cu-ihoJ tLt f\u:uJh p*itvM> *-ob'-t^m^lh' pmo >jp*nn ,U|o^r;t i*. ij^ ^ I flv 
v*)H>mn admvam nun prd-e^N" ;v ^ elvrMMijy m*>d;i i\; Nip\rm- o<>m ,i^t it 
a MYi^son thrr-'tiT oi^mul. k* from a o?i,i-k< i}u!'!,w s^vi^r,,} Mokiw . \ tract 
vvhiT4.su ihi' .^u i svk\\ * ■! vjpomo or trcsctiO^ th^os o>mpi m IcaM 

OHO" x i'l (J^ v v K M \ a n <\ tlx 

compute \Kl:u:?^v^„n^^ .i^ i^'injuiosliUKiLsUuv uluTsmockvmoV s\* 4 b Jufth^r 
^ , ^ o^st on t w k h n i 1 ixvuuv* otu\ ' U v {. i ar ^ <.oikt* 
th*>rvi:i ib T^nonvr im ,5 muUi'tsi\ Ssm^oj picn-mt-t {. 4 rfNvfmx' , nt oi th^ 
andboi* m^^^o-v rht- C*v/ n>i*f3t .i*. ^ p^rl of xht ~n]udvt \. a \iv*it "Ku* 

ph< *phoj\nhto,ttt- H'^uiU'J nu.^-utKK lather rh*- :mr n-n )M m,js,t^>rv 

i-oinps^-t ^ K. pi. m^\n h.nu^ V*>- hn n , \s}ktoi« lo s* n^o 

■ lw*tl ^, k v^n«. Mfl^ il ti \, \ -u <, ,if r i> 

thMr-uu 1 \ 5n i-'v to*. in* , ^n^iiinc i<r o^-vmx hi .irotho f t* tcvt-A 
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or^hkki: vus *V i-nmetK kuv^ i,,x-r tx tn ^ IOo i Aa-l^K^IX t. <V1 

tu .\n.\( i;ru ( tual err 

Mt>?e pir?Oi<*^h th*' \ cin* -:^mpo>::to^ tn^rcv- artt Unl ' prAJu* ^or to 

comp^ii - ii ouh. jkv- ann^id\ rroduitu^ h- „i\ <i^g* n 1^ „> $\ 
sv Bes'^jstic manner. 

TMUM*0t c H Il'o^lbiJ 1 ^'OaU^O^Lu ?Lll\U h -SU*\'^s wilt <i{ ^ mu "(V^ w 

L^r l oihi't ^Uit^Mi ;tk\s IK- div i^it, us.:; f u * .vojxo * \s> to di ^t'ndc^* 
s^rxv do.- ^ vvos^N ksr.d oi ^vsa rror; sre.i*- nn t am 3 id r<au<u- o? she 

Jkvovy ^tu x E .1 jtvtsod M dlhiu; our v^ti'fiv k> *n Kuvt r n\ur\>^ouu 

;r*>n give*- a suii^lo ijijiCHvi of tr*j\inl to«mi^iUc*t iv ^pi»nn, 
chg^sii.\^'5tluii>' s ^uj amh^o^ or ^ M'pAi\si> m^u^ 3^ &iu^ <k the .vrji. N ssso 
within s peno^ Unu- 1 f ii-: dcHt>> 

Jiii v s3sy-tr..'Hni, or ^tn 0 Lsoiud \*>iM^ <-K,sh si* lihi^r- ^*; ^t». >wr*s^ .Si\\ 
*.uUibk N pin^vt.^'s oS tlx p-<^eiit o-^hn -\ 



patmrnmnm 
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£ \i ( >.> *<ul* f i\ I, \l tun n.* O PO KP <ri v r> t 

^.o ivt on ^ th i^-t - ^ s m ut *s » ^sl tt>i ! v I v » u ( \ }i x n ^ ^ 

^\ \ ' T Uv.* l iJiUl.it U ft * H "hsi'^rx ru! id^x , Ji\* <■•$>. 
* \pef»av o i C ^ *i U v f* i i th< op* ■> t ck*-< 

t^c' rot n i Vkih'rii ^>i\i;i«iK^tlih' « t> u[ »[ m J st>s ^ '1 

■v I N i u^onuv.**. t t ^ \JkMk r l «i )1 ,u u kuhk*( i >. h *■ 

^ - o >il ft ' ^ C ti 0 1 t u 1* Itlv-U 0"\ , x or s i k tic i v tik. >0*\ >* 

Ox-Sit tiMVuiM >u'lp!lvi >U ^ N *> ^ l\ ^ 11 iHM O'li IK <• *tjt5i\j 
(.llKSL^tlO- 1 tt «l vv 1 s> t*.'^ v i, tXn t I -iUM-> v,, T t. 

>il^n ituS* >(i i ^ I U *ut ^« hi >1 * 1 1 ■ J \ III vn^U^ld MIM'IU o 

i Itr b> iVfvto i os^pt i ( v ^ * l i Imi^'n. '^o >*d ir. rut t\ ^ 

selected, 

i ■ t j. t 'ik,- 1 ^\si> uo <■ u'i ^ uki it r <■ > t >i 

<-U '(.\ ■* ^ h'M^! T ( lv v 5 >.v.l> vMl\v*K tt t 

frH^a^a vt_ K i v Li \JnVnlK K V. ^ K 'I t. vo^o 

H t «^ sr H\ s> 1 i < M . _, 

^ ^ - is I \ V [ s ' ► Ol >t i,t 1M 1 I 0 

^ . ut i m- u U > k * 1 i n i " ! t n. imv * . n iM 
^ * „ ) ' *i nu iu loi" i \|ii i it * <■> t 1 



.'x^M I IkiiUI . 1*i t < mi v »Ji 'In op i i n -5 

"rt vf k ~ \ "-<-i>\:jV ioi i iuo i.1 v ti ^ i i' 

t tvu ^ *<>\ ii >wv 6 k^n i: v ^ M^iait vi si \l f is \ 
ih^ * t s i j^i i lo> t Jn^uti r l*oj \ m «-\ n ij U\ \ 
■> i. i' a rtk i m. o J 1 tnliH u i.n \ H is * t j t ^\ \ u s 

,nt'o vt^ut'ni 1 ' \ a ^ tu w h i i * * v 'h -i \ I >vl- t 

6. >t' 11 J (\ < k T I ! ^,. s <- \ 

"Ik 'ifliaOl ' ^ d \\l ^ \ i. < . k f U ' ! ' kj" 1 

i^uKh 1 * ' *h\ \ r ->ub IlO** utO^_l i o* tl ( *Uo 

\-l t Hr , at: > (mi" v i T 1> ftsi t>N oy\ * >J ' in Hi ki 
kd jsiln t '■i ts P |i\ ^ ..^ into ! Ki vi - V ! vi »k Mil 

^ ^ t l* in \uki^is ^ i. Uv w "u^t **n k t ft iv. v»h*.r 0 ot 

optimal 10 ug QS-21 confroJ. 

Kxampae 2 
<vT ho to ^ 

n f i t or rt i i i ^ 1 «t i ( * i 1 rf ! ' F u * k ^ n i 
v 1 k o > [ s vs. * tl llu 'I ( k i it t m 

k l\ l 1 Hi ' > t ttlv t. It d^ilv *h d \ * t.C Oil* a l *■ } ^ 

\^ \ k lu h *h f- ui t ut.i 2 k \ > t i 

'U d I'H I f ^ f s A ^ 1-nv. v l u * ^ U )i ^ _1 NLlLO It" > 

k*>-U i<" * 1 , <k ^ k 1 K 11 { ^ t 0» 

n h i0 ^ i i n k M } i y\h t > ^ ^ I * 

i ] l »t t ♦ \ > x t t t*. K i r i ^ t .J l» t 

v%as um.'\is.v"i"k* ,i* ^ v opt ,% i »tose 
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$ i-»- th i\ r<r i i Jiv lt ,i p 1a . ^ t 

> ^ I to > ^ i 1 o w u ! k iv * «i en it or i \ K"*k i ) i>v ex. o s^oiif t> k 
sn f ^tkd t> ^rn vtu *u« n mx t »h* ^ It^Atx* **tst «uk ps 

,lth<M 0O» v " ^iUi*« Ul<\ Jll Oil* * 1 li< PttloU' t U* H.lUMOt 

^04 o ^ no ^ o M},^^ i ii m W «i l- or"" 

' \<> \ i * «. on viui ki* " ii ^ >n { , nop *m oi *. v. „ u v 

to "X^n* os, I to , ^ N \r^*o 

b V ^ . rut t o vt n i ^ro^p M, ti <• 1 a*.* so o a-. . 

ip jm ' iu 'n v., a rot 1 - \> d< v u o \ ,1 In- m - Tk 

n> w u ,. ptM"i\o i l^jx 1. h it >n * } ^ 

d ^su «ihi , to + i n i i I ho^ it - 'kru m\ il^ 

0 r Ui l^tll u i f ) v M U C » ^- U M\(\ T>rUjn 
1 OTO N ,1* T xMlfi ol , i' mi k< S h Vn i 1 1 t i i. m \ \ 

l\ \ \'»\ uili ^ H T ' u i. J ' n« \. ' ^ ^ ■* J ,i 

^> _ ri ( v - k. * < l l 1 1. 4 ^ L lul N '° \ u-e k 1* 

dose ar css^i v 10 ^g. 

" a ttt 'i o i k ui ^ s t n i ii< ti in ,t o t m,i* < \ 

i N * < f ;<r\ f nit a .-ti'Yv \ h^i U> 

v v-^C ult? 'i t*'n\^ ii i Fl j Pk s t 

pvl*.^i *k n* k ^ , tK^ Vi . , i a i in l v l i Mc 
v,< r * », «o t liu i ^ * * ^t* "I 1 il - to run 

sImu nl t i v Ji i > t(v,> >iori >K" 1 Km' v >s 



4.a» 

1 |t < nb >tu n ^nhr*^ ' i mi i w n *" t >\ ilut t 

VUi h\ t ti. *i > *^ tin" iua it h hi, t' i * ( t * 
^ 1 T 1 " \ Ss« < *q ^ x ^ v i i a~» * i i * »> E t u ^gs 

" v t f ) «» vHI M, loiU>» iji . ,11 „ I " Ml* , (« 111 n o 

x i Of v i lt i tn i^i. 1c i mi * \\ r< " * > k i ^ n i <. H it. 

' V. f 1 U Mil Hi 'Off ( 4 tl» xsl tt, t i I ' o I 4 U 

^ \kt ut i ii a * Ui l| xnt IK V k k x. ns 

* ft > x v r M ic tit *a -vf~t u i •> t< o \ dcM t ^1 i 2 

* s ' i*' * i' -c., 4 >[ ij 4 1U . i ^ K ► i 4 . t -utn 
tit * uf< * <.<- tii * *i osu | \ m i U tU" i O T < t t 1 

Jon* t> ' I," H., >Uf 

Tilt m ifttn N>v% -m iv> tu l\ u\ jj ' > u I . it i y i t o 

m i \m ^ it tU n n i ii <v* s "'^ ' U * dt 

t^su i \ ! v t k^im -t. H h <•> \* \ * ^ >p .i- l ^ntto - i r« 



,19. 

We dm®: 

i A va<vmr cnmpw-ihon cosnpmmg. 
{a) m actttgen: 

So) an lmmtu-iostistiuiiitiJfv k>k^omKlcotjds?. 

* flu; usee me xturtpo^ttuM £ u v.^us i i ^ .,<-ir*-! \ tn r ih K ^r^mxn 
adjuvant comprises *i sutau^iuilly pun* saponin sdiuv^iU 

f N \ n> Jl uvn 'ir , * t 1 ( 1 \ i J t t l) n X ]i vf (] s | 

sisHt.inh^liv p^HL' pons n aujuvdns ou3spn'?o QS-". C^^'>"- Q>1& or OiKM 

j The v^vi-nt ;x m position as. cbusud in claim -L whorem the 
Bub^,imia?iv pur<.» Aapfinif: aJjw\Hit compr^* O^-l 

6 Tlv vfK-dfK> a^po^vw ^ Jumped in dmn\ I tvhrtwi tbo 
htntim\tii;tjm'i|(jk>r> oJsgonucleoluk' i-Limprr-^ /i* orir wiitiK'thykUtxi; Cp> 

7 T>v .-i.i-i^f no npos'l >>n ^ x ^"ncJ %*t J. 1 \ \\ x u m 
srwiui^UHnIalon ok^i.suokvlk^ unUttleO 

i\ Th*- vaccsne corop«irii>rt ^ d^mod. m dasirt i. vvhi-n.-sn the 

pru^-plsi nrothioau- >sru *rd r-^cimtid*. 

iromuj^tiirMtlarrtrv .li^wi^-lcolki- <:osT-ps-^ ,1 Cpt^ motu kvcis^ the twmuto 

uKtu \ - K t i L 4L i,l Lit. K " 1 t ! t mi ^ OiKH Oul i i 

adenine. 

10 'Th<< \^.cm>: co^p^itum clamwci m chism -K vt h^s\:o.\ iho CpV- 
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1L The m*xtem amfmMm. as dMm&d m claim 1, wherein the 
i " v-stio ! " t*. * - „ h i-i'nvUi *y,xt i iv* <\< tit i * n -4 il m ^ ■< s. roo- 
» a mammal, 

I hi *i ., U<- OfsW HI.S 1, \o t i t * V H. ^ M^t 

pt^ tun i i^i - th* k t h n -<m \ t to 5; v u nu v n u i * ih n ^ t-<-ea 
l > T»x. \a ,nit uv.i OMin A >k-hJ kUv nVH - tlk 

\i) ujxw* on lutta*. £!■>. nil. u h i> *l i*- \\h*.r 1 i. n iu-t *t*> I 
to im mimal 

f~ \> If Ol ( NV si HMO k^OUl J vh *t ill 

!il <pU- tlO 1 tll„ I < I v \<l< 1 *i IK Ul v 

]^ int n ,A«*nro i < i > v ( -ul i (Uvr- v% „ t s tk 

.t^nMsn in v *rilvr em ^ ^ ti iMV-m.u^of ^1 th ) ^ 

oi tk k\u.nir"i ^ \n d»r o i- ,..m , ^hv»vi>»>, 

o i jc- t*o- u Y i'^h H i v * k\i\ hvIi. c £1***1 Kti<t ' ti u Mt >■„ 
svmms*«r. manner, 

1 ItV uu u jm si5,i k N^> um*1 >, J i<\ «. ""vu i tht 

O OV-IMOU i. Hi* t ti lL >!\ i, II lUaiH^Jl'i ^Utt\ 

H l^f \ Ck < * s w sor la tv 4 ' "n v k <. r< ^ ** *n j;* - 
■,t>no< i« ^ pn<t £^ ,> ^ V v> I > | : , ,. >K t i noi 

r hoi ^ ^ ti~ ,i u< i*i -k o iimi > "y i>k< n n ,*r t5 i<. 

*■ V' ftl' I 'H A Mi <,tr 'Ml* 'iMii^sitiMU 
- *-*V<n i % i * ^ * „n 

; » I' km.o \ i ^ l o p> m ■ i Ua, i y- i i J i n<- v . i^Tf 

t\ V>jMll« kt ^ C Elv CM J' t. it . ^.tii , 

1 P ; h l^tr-'iN d«v>n or !>>mi s'f i ivt t v. ,r w m |i 
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^ Fin- "mu \ l^iuvO ^ 1 o^i'u'KU in ^ l t * x i t j < L h,t ,. \ lt -u o 
tin 1 v !>*a 1uH \ pui*? -du* 1 o v^nt- u 'ij t "vw i_S- 2 

2 " vi -rn, u ~ i >\ ru m jn> [\ v t ,i v a < mm ] w vvi 

^> nvt a no > m H p'i^'iiu t>lo*.is i^ulwi ikn^ 
f *\*-]\wth o it r >o , u o n t >o* i*> 

nu-ii t i S 1 o ui* t \ v^itko o s 1 a 1.11 o* h v h.> 

H^' sm ^ J ' 1 t i\ N.T\m \ , v omu 

trtYRune* or a£iem*xe . 

^ W *«. 1 «. r>u^lp> it 1 < ,1^2 

tb . o st. )om»i m ,jk- > s s th*. %n n l m rt-p m *o a t h ! n v. v 

lS f n 5 H | tv Ml,. Ol 0^ t|l!<^ I <. I ^ I. ^ 1 ^> I'U l 1 - U i , (U 

Mi-'^iH t>t^ t l> ^ f - * ! 1 1 < s .tu 1 ^, v in \ 



WO 
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32, The smtmuii- adjuvant composition dasnu'd m d<iim 27, whtTt-m 
rhi ,m^ti! c^fi-p'tHs a pioo^\ ^peptide .* roh^nccfca'sdv- ^ Ispjd a 
^IVkMhf *u o p^ovr-^oh^d of ^ ;nsc * so joui erKiiunp: rho mmr^ nr po^sd* 1 

^ A mi<?hr.J loi *tp;i,'ht" £ i MtMuiup. ki v ^ Antigen n,ts n&\ du.d 

aaamed so. da*ro. I, 

U Xh<> - icf >id a-, . Lnuu-d fr> oLn<u M wher^s uu- ^jvsim u^mixi:? i*- 

1 L r rnenxv ^ d^imoii :n da<t x j4 *>v sap^i^ Jsd ,,v,iiv 

^rnprs-t^ .1 pore v^H><-\m ,*d^\ ^ni 

^pixi , , djuva?n n^n rn^fs- 7 K>>A" w 

<"* fii^ EHi-th^t" «v >bnnv.3 ^ d^mi 3n vdu>ivm sul^s.K^ly pure 
^psimn a^uj^n •onu-'iK" S 2 1 

^ Ov uc^icm <v ci n>d ,u ao-m VI nk^e* i the »nm*mo?.t "uuLitt + \ 
oU^o^U' H>>tk1*> v.oi"pr L.e.v at V„ <st ofk unmef-n^red L p 1 duu« f\ \di- 

4J Fh.t. mas\<U ^ Unn (i ;ri da'ns u >r^n K ?v ^nmu^-^umuSji^rY 
>i >! ^ i nudi t^rsde ^ n\xy ed u<tn .v. h W on N p;n^pi" oii<t<i»i\u*> r^tu^d 

SK s.V\>t iji 

i 1> fbll \ c!< 11^ d ^ v. x l A W XTvl- ♦] <l 1 liil ltd i 1 \VT\ 

K>Hia-t ii ii I - ^r^ i K L.nu u^v- < i ,s ^ ^ iMi \ \n«n 

g siuut ot ih\ » n s ^ tox iu tnrtii ^ u v nu\ 

r ?h ^►tk-i.t >^> »^ 'i » rr ! ^ i ii' i r ojt 

^vyum «o U a << i , t \ Kn |> \ S , \l < T Fn , v < , n 

t N J\\ ,r 1 \< ^ t t d i • > i> \ Hi i Ik f. s o 
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H 'Ki ttlnJ damx < t s i m i V* U ^ t^v. i ti x^i' "> 
iih<ih<-Ul>, r fx n x ^ n t *t Fl i % > ► i in~a n ( > 

t h iu \i h i imu1 till r > w i«t nt < an jo umi 
n<.*Nt , k. it t - t ^ i to ^ u tUs.ti ^ k ) i i-,t i*> > d 4 nit it 

-t. .L malu-t Jaunt~ ju wUt w1k.uj« J«.. ^an.id -tu. th**> 
v m mk*s >a*i h uv j <h> initio hi -nh k 

i I \ t hi i <> ii v. d t i i ih i * \ i a i t t m * *\ ^ 
< v i b dv *>r < v >t iM Mi t t 

4*- Ih i his t 5, t * v h ii h ii " xi hi * t 

i *h >a t y fu< t U J i'u i i \ 

^ I- ti LlMUj^ K 11 k "i Nk O i t Um_» 

nd s i vid i i h. * \ *k v \ * > K *- *h w h -is ir 'in vl sn [ i 
it c «\. i > it >utiu in ii * o * it) 11^,1 iu\ i * njoi oi > 
c?«is}.5>e?(.i m nmm iy, 

> k r tthii { vkhmv* m i t^CiL « i. mm r ^ ait i*- 
r e l h i i v. * n m ► > + r h 

M i 1 "it i" i i b 1 i kl j i n v> i i. t f >k> i idjuv 1 * 

^.o ii v< * kuLs iHiti l\ nit i d v< 

i 1 thf rrn\ im v e n x i * vtn t i tit > i i \ m «• 
n ?* ti i ti i »r,r i i • ^ k Nv > h "K 

ht f vtlKU m[,Hi i 1 . nhi U tt 0 ivl '\ ^ t 

!">> Tllf iiA II' 11 I * - t^ 1 

I i i**tt i t «; i I n t % i n t; iii tiNt ii i*i f\ 
no 1 t ^ 1 pi c V i i *t \n r W U U U 1 Kid 

lis a^Uux 1 1 ull i i 4 ^li t i id t t t l l <v 

« ' r ^ * 1 1 I M U r t I 1 1 I 1 O t 1 S 

t in) \>l ]-> I U\ t (. « i k i v l x1 ^ 



vcrmmmim 



-24- 
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